Introduction {#sec1-1}
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Gallbladder carcinoma (GBC) ranks fifth among the gastrointestinal carcinomas and is the most common cancer of the biliary tract.\[[@ref1]\] According to the Indian cancer registry data, incidence of GBC is 0.8%--1%. While New Delhi and Bhopal are the leading states, lowest incidence is seen in Chennai.\[[@ref2]\] Risk factors include cholelithiasis, calcified gallbladder wall, adenomatous polyp, obesity, estrogen, choledochal cyst, and chemical carcinogens.\[[@ref3]\] Of these, gallstones are a well-established risk factor associated with the development of GBCs in 75%--90% of cases.\[[@ref4]\] Incidental gallbladder carcinoma (IGBC) is defined as GBC diagnosed histopathologically after cholecystectomy done for benign gallbladder disease. It is also known as occult/in apparent/missed GBCs.\[[@ref2]\] Most of these patients do not have a radiological or intraoperative suspicion for malignancy.\[[@ref5][@ref6]\]

The concern whether routine histopathological examination is needed for all cholecystectomy specimens done for benign gallbladder diseases is still debatable. The Royal College of Pathologists suggests a histopathological examination of all cholecystectomy specimens as IGBC can be easily missed out.\[[@ref7]\] However, few authors are of the view that histopathology is not needed for all surgically resected benign gallbladders as the incidence of IGBC is low and many of the cases present at an early stage with simple cholecystectomy being the optimal treatment.\[[@ref5][@ref8]\] The present study highlights the clinicopathological features including clinical features, preoperative imaging, and postoperative gross examination in patients of IGBC. We further analyze the need for histopathological evaluation in surgically resected gallbladders.

Materials and Methods {#sec1-2}
=====================

The archives of Department of Histopathology were retrospectively reviewed from July 2014 to June 2016. Of the 29,482 cases received, cholecystectomy specimens with a clinical diagnosis of benign gallbladder disease were included in the study. Both laparoscopic and open cholecystectomy specimens were included in the study. The excised specimen was fixed in 10% neutral buffered formalin and sent for histopathological examination. Gallbladder wall more than 3 mm was considered to be thickened. Diagnosis of IGBC was confirmed on hematoxylin- and eosin-stained, formalin-fixed, paraffin-embedded sections, and staging was done using the International Union Against Cancer (Union for International Cancer Control) tumor node metastasis (TNM) staging system. The medical records and clinical details of diagnosed cases of IGBC including demographic data, clinical presentation, preoperative imaging findings on computed tomography (CT) and/or ultrasound (USG), and macroscopic features were then retrospectively reviewed.

Results {#sec1-3}
=======

Out of 29,482 cases received in the department over a period of 2 years, 4800 cholecystectomy specimens without any preoperative suspicion of malignancy were found. The mean patient age at the time of surgery was 40.2 years (range 20--74 years). There were 1440 (30%) males and 3360 (70%) females with a female:male ratio of 2.3. Most common presenting symptom was pain in the right hypochondriac region seen in 89% of the patients followed by nausea and vomiting (6%) and epigastric pain (3%). Chronic calculous cholecystitis was the most frequent disease seen in 3765 patients (78.43%) followed by chronic acalculous cholecystitis in 960 patients (20%), xanthogranulomatous cholecystitis in 40 (0.83%), mucocele in 10 (0.20%), adenomyomatosis in 04 (0.08%), and a single case of cholesterol polyp. There were twenty cases (0.41%) diagnosed as IGBC. These cases were further studied based on preoperative imaging findings, macroscopic findings, and pathological TNM staging as shown in [Table 1](#T1){ref-type="table"}. It was observed that out of the twenty cases of IGBC, 80% (16/20) were females while 20% (4/20) were males. The age group affected was 38--72 years (mean -- 50.65 years). Preoperative USG detected an increase in wall thickness in 6 cases (30%). No intraluminal mass lesion was detected in any of the cases. Gross inspection of the majority specimens revealed thickening of gallbladder wall in 55% (11/20) cases followed by mucosal ulceration in two cases (10%). Seven cases (35%) did not show any preoperative or macroscopic findings suggestive of malignancy. Majority of the cases of IGBC (14/20) were associated with gallstones. On microscopic examination, all cases showed features of adenocarcinoma, in which tumor cells were arranged in glands and papillae. Tumor cells were round to cuboidal with moderate eosinophilic cytoplasm and a central pleomorphic vesicular nucleus with 1--2 nucleoli. Mitosis including atypical forms was seen. Lymphovascular invasion and perineural invasion were seen in 14 cases and 2 cases, respectively. Tumor cells were seen infiltrating the lamina propria in 3 cases (pT1b), muscularis propria in 15 cases (pT1b), and serosa in the remaining 2 cases (pT2).
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Discussion {#sec1-4}
==========

Incidental GBCs are defined as carcinomas of gallbladder diagnosed during or after cholecystectomy done for benign diseases of gallbladder. The incidence of IGBC is reported to be 0.2%--2.1%.\[[@ref4][@ref9][@ref10][@ref11]\] In our study, it was found to be 0.41%. It was more commonly seen in females and in the elderly age group which was in concordance with the previous literature.\[[@ref12][@ref13]\] Cholelithiasis is a well-known risk factor for gallbladder cancers.\[[@ref5][@ref12][@ref13][@ref14]\] We found the presence of gallstones in 70% of IGBCs. Waghmare and Kamat reported a higher (85%) association of gallstones with IGBC.\[[@ref5]\] Difference in rate of incidence of gallbladder stones and GBC among various studies might be due to different ethnic groups, race, and religion. Further, gallstones cause mucosal irritation and chronic inflammation setting a stage for the development of dysplasia and subsequently carcinoma. This transformation requires many years to occur, most cases of GBC are seen in the elderly.\[[@ref12][@ref15]\]

Various studies in the past concluded that preoperative imaging and/or macroscopic examination is abnormal in cases of invasive carcinoma and thereby recommended a selective policy rather than a routine histopathological examination of cholecystectomy specimens.\[[@ref15][@ref16]\] However, in our study, a total of 14 cases of IGBC were misdiagnosed as benign lesions on USG. Of these, USG detected wall thickening in only 6 cases of IGBC in comparison to 11 cases on gross examination. Further 9 cases revealed normal preoperative imaging studies and did not show any abnormality on gross examination. Thus, preoperative USG was not useful in raising a high degree of clinical suspicion of malignancy. Similarly, gross examination did not reveal significant findings in all cases of IGBC in our study. In a study conducted at the Johns Hopkins Hospital, preoperative radiology failed to pick up 50% of gallbladder tumors.\[[@ref4]\] Further, since IGBC is known to be early stage cancers (pT1a and pT1b), many authors propose simple cholecystectomy for the treatment of these lesions.\[[@ref2][@ref17]\] However, in contrast, our study revealed two cases of IGBC at pT2. For Tis and pT1a tumors, simple cholecystectomy is sufficient with 5-year survival rate being almost 100%. However, for pT1b tumors, beyond radical re-resection is recommended. For pT2 tumors, the 5-year survival rate improves from 20% to 70% if simple cholecystectomy is followed by radical cholecystectomy after the diagnosis of IGBC.\[[@ref2]\] Therefore, histopathology should be done for all surgically resected gallbladders as it is the only tool which can detect IGBC accurately which improves patient\'s survival as compared to GBC.

The Royal College of Pathologists suggests a histopathological examination of all cholecystectomy specimens as normal gross morphological features may be misleading.\[[@ref7]\] However, few authors have observed pre- and intra-operative features to be useful in raising suspicion for malignancy. They are of the view that selective histological examination should be carried out on the cholecystectomy specimens received with clinically benign diagnosis.\[[@ref6][@ref8][@ref16][@ref18][@ref19]\] The present study highlights the fact that it is difficult to suspect malignancy in all the specimens based on imaging or macroscopic features. It is important to assess the depth of invasion in IGBC as surgery depends on the staging.\[[@ref2]\]

Conclusion {#sec1-5}
==========

To conclude, gallbladder cancers are one of the common tumors of gastrointestinal tracts and are known to have a poor prognosis. Incidence of IGBC is low and is usually early stage cancers with a better 5-year survival rate as compared to GBC. Radiology and macroscopic findings usually fail to raise suspicion of malignancy (IGBC) in cholecystectomy specimens. Thus, histopathological examination of cholecystectomy specimens is the gold standard for the detection of occult malignancy. In a developing country where resources are limited, selective sampling of resected gallbladders can be cost-effective. However, as GBC has a poor prognosis and tends to have rapid progression selective sampling is not justifiable in cholecystectomy specimens. Therefore, the authors strongly recommend histological assessment of all cholecystectomy specimens regardless of the radiological diagnosis or macroscopic findings.
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